To study whether offspring sex is related to the amount of resources invested in eggs we performed an experiment on zebra finches, Taeniopygia guttata. By manipulating their food supply, we forced two groups of females either to increase or to decrease investment in subsequent eggs. Since zebra finches are sexually dimorphic and the reproductive value of the sexes may vary with maternal nutritional status, we predicted that females would adjust the sex of their offspring to egg quality. Females that received poor-quality food for 7 weeks before egg laying, then food supplemented with proteins after they laid the first egg, significantly increased the mass of subsequent eggs. An increase of egg mass with laying sequence was less pronounced in females that received high-quality food before laying and experienced food deterioration after starting to lay. The proportion of sons in subsequent eggs tended to increase in the latter group (although this was marginally significant) but was not related to laying sequence in the other group: these patterns differed significantly between the groups. Offspring sex was not related to egg mass, but newly hatched male chicks were heavier than female chicks. Furthermore, the hatching success of male eggs was lower than that of female eggs. We suggest that differential hatching success of the sexes and sex differences in mass at hatching may constitute important factors shaping brood sex ratios. 
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Sex ratio theory predicts that under certain conditions the offspring sex ratio may depart from parity (e.g. Fisher 1930; Charnov 1982) . This should be expected especially when the costs of rearing differ for offspring of different sex (e.g. Clutton-Brock et al. 1985) , or when relative fitness benefits expected from producing sons and daughters differ (Trivers & Willard 1973) . Hence, selection may favour the ability of parents to manipulate sex ratio and/or phenotypic plasticity in sex determination. Evidence is accumulating that many vertebrates with chromosomal sex determination are indeed able to manipulate the sex of their offspring and that this manipulation can be adaptive (e.g. Hardy 1997; Sheldon 1998). Birds have been shown to skew the sex ratio of their offspring in response to a range of environmental conditions. For example, females tend to produce sons when mated to attractive males (Burley 1981; Ellegren et al. 1996; Sheldon et al. 1999) . There is also evidence of biases in offspring sex in response to the availability of resources (Appleby et al. 1997; Bradbury & Blakey 1998; Kilner 1998) . When food is abundant, the more expensive sex should be produced. This was the case in a study on tawny owls, Strix aluco, in which females, the larger sex, were produced more often on territories with high vole densities (Appleby et al. 1997) . Zebra finches, Taeniopygia guttata, adjusted offspring sex ratios in response to food availability (Kilner 1998) and food quality (Bradbury & Blakey 1998) . Brood sex ratio was male-biased when food was restricted or when females received low-quality food. Such sex manipulation was suggested to be adaptive because female zebra finches are supposed to be more sensitive to malnutrition; they exhibit higher mortality than males both as nestlings (Kilner 1998) and after independence (de Kogel 1997) . Thus, daughters should be produced when food is abundant or of high quality. To meet different resource demands of male or female offspring, investments in eggs could be differentiated accordingly. Such sex-specific differential allocation has been found in captive American kestrels, Falco sparverius, and spotless starlings, Sturnus unicolor, in which female parents seemed to reduce the competitive disparity between siblings by producing significantly larger eggs if they contained male embryos in kestrels (Anderson et al. 1997 ) and female embryos in starlings (Cordero et al. 2001 ; females are smaller than males in the starling and the sexual dimorphism is reversed in the kestrel). Sexual
